Aim: To describe risk factors of acute endophthalmitis after cataract extraction in an Asian population Methods: A retrospective, case-control study. Cases (n = 34) were patients with acute endophthalmitis presenting within 6 weeks after cataract surgery. Three controls per case (n = 102) were randomly selected from the cataract surgery list matched on the date of operation of cases. Results: Few risk factors were identified. In multivariable analysis, endophthalmitis was associated with silicone intraocular lens (odds ratio 5.1, 95% confidence intervals, 1.2 to 21.6, compared to poly(methylmethacrylate) lens) and posterior capsular rupture during surgery (odds ratio 20.9, 95% confidence intervals 2.3 to 187.9). Conclusion: Silicone intraocular lens and rupture of the posterior capsule are risk factors of acute endophthalmitis after cataract surgery.
A cute infectious endophthalmitis after cataract extraction is a rare but potentially blinding complication. 1 2 Although numerous studies have investigated possible risk factors for acute endophthalmitis, results have not been consistent. [3] [4] [5] [6] [7] [8] [9] Additionally, because the majority of these studies were conducted in the United States or Europe, it is unclear if they are applicable to other populations and settings. Therefore, we conducted a case-control study to examine risk factors of acute endophthalmitis after cataract extraction at an ophthalmic hospital in Singapore, a country with a multiethnic Asian population (77% Chinese, 14% Malay, 8% Indians, and 1% other ethnic groups).
METHODS

Acute endophthalmitis cases and controls
The study population was derived from patients who had extracapsular cataract extraction (ECCE) or phacoemulsification with or without intraocular lens (IOL) implantation performed at the Singapore National Eye Centre (SNEC) between 1 January 1996 and 31 December 2001. The institutional review board at the SNEC approved this study.
Postoperative endophthalmitis cases are prospectively identified at the SNEC by the clinical audit department. The diagnosis of acute endophthalmitis was made clinically, defined as patients presenting with symptoms of pain or worsening of visual acuity, with signs of hypopyon or vitreous clouding after cataract surgery. Management of endophthalmitis followed a standardised protocol at the SNEC, which typically entailed hospital admission, a review by a senior ophthalmologist (SPC), vitreous tap, antibiotic therapy, and vitrectomy according the Endophthalmitis Vitrectomy Study guidelines. 10 Vitreous samples were sent for Gram stain microscopy and inoculated on blood, chocolate and Sabouroud's agar, and thioglycolate and brain-heart infusion broth to culture both anaerobic and aerobic microbial organisms at a central microbiological laboratory. Any growth of organisms was defined in this study as a case of culture positive endophthalmitis
We identified 34 cases of acute endophthalmitis presenting within 6 weeks after cataract surgery between 1996 and 2001. Of these, 21 were culture positive cases. Coagulase negative staphylococcus was the most common organism isolated (n = 12). Other organisms isolated included two cases of Staphylococcus aureus and alpha haemolytic streptococci, and single cases of Pseudomonas aeroginosa, Providencia sp, Enterobacter sp, group B streptococci, and Enterococcus sp.
For each case, we randomly selected three controls (n = 102) from the cataract surgery list matched to the date of the operation of cases.
Definition of risk factors
A senior ophthalmic nurse who was masked to the study objectives and the case-control status reviewed all 136 clinical notes that were provided in a random order. The information was recorded on a standard form which did not include references to the diagnosis of endophthalmitis, culture results, or management (these data are entered prospectively by the clinical audit department). Information collected from the clinical notes include the following: patient demographics, medical and ocular history, type of anaesthesia, type and duration of operation, location and type of IOL, and intraoperative complications. IOL was categorised into three groups: poly(methylmethacrylate) (PMMA) lens (for example, 808A from Pharmacia), silicone lens (for example, SI-40NB from Allergen), and acrylic lens (for example, MA60BM from Alcon). One patient with a three piece PMMA lens implant was included in the PMMA group for analysis, while another patient who did not receive an IOL implant was excluded from this specific analysis. Posterior capsular rupture (PCR) was defined as present if there were any tears of the posterior capsule with or without vitreous loss noted during surgery.
Statistical analysis
We used logistic regression models to estimate the odds ratio (OR) and its 95% confidence interval (CI) of endophthalmitis associated with a specific risk factor. Variables that were significant at the p,0.10 level in the univariate models were included in backward stepwise logistic regression models to select the final list of independent variables. All analyses were computed using SPSS (version 10.0, SPSS Inc, Chicago, IL, USA)
RESULTS
Cases and controls were similar in age (mean 66.8 (SD 12.9) years for cases and 66.4 (10.4) years for controls, p = 0.86). Table 1 shows the distribution of possible risk factors in controls and endophthalmitis cases, and the results of univariate logistic regression analyses. Few variables were significantly associated with increased risk of endophthalmitis.
Endophthalmitis was significantly associated with use of silicone IOL when compared with PMMA IOL (p = 0.05), the occurrence of PCR during surgery (p = 0.01) or the need to perform anterior vitrectomy (p = 0.02). A trend towards higher risk was seen for female sex, use of preoperative antibiotics, and phacoemulsification procedure (p,0.10). Results were largely similar in the analyses for culture positive endophthalmitis.
Variables eligible for inclusion in the multivariable analyses were sex, preoperative antibiotics use, type of operation, IOL type, and PCR (all p,0.10 in the univariate analysis). Only IOL type and PCR were retained in the final multivariable models (table 2) . The use of silicone IOL and the occurrence of PCR were independently associated with higher risk of endophthalmitis.
A supplementary analysis limiting to phacoemulsification cases only (n = 79) showed similar results. Silicone IOL (OR 4.8, 95% CI 1.1 to 20.5.6, p = 0.03, compared to PMMA and acrylic lens) and PCR (OR 19.2, 95% CI 2.1 to 179.2, p = 0.009) were associated with an increased risk of endophthalmitis.
DISCUSSION
In this retrospective case-control study of Asian patients who had cataract surgery, we showed that silicone IOL (when compared with PMMA or acrylic IOL) and rupture of the posterior capsule were independently associated with acute endophthalmitis. This was seen in analysis confined to culture positive cases and phacoemulsification procedures only.
Silicone IOL is more hydrophobic than PMMA, and has therefore been hypothesised to be associated with a higher risk of bacterial contamination and subsequent endophthalmitis. Our results are compatible with experimental data [11] [12] [13] and clinical studies 8 conducted in Western populations, although not all studies concur. 14 15 PCR, a common complication of cataract surgery, was also a significant risk factor of endophthalmitis. This is supported by some, 2 3 6 but again not all, 7 16 studies conducted elsewhere. The higher risk of endophthalmitis associated with PCR suggests that elimination of bacteria from the vitreous cavity may be less efficient than from the anterior chamber.
Limitations of this study should be mentioned. Firstly, information bias during data collection could have accentuated some associations and attenuated others. However, this was minimised by ensuring that the nursing officer who collected the data was masked to the study objectives and the case-control status. Secondly, because of the non-random allocation of patients, it is unclear whether selection biases might have influenced the results.
In summary, this study provides new data on the risk factors for acute endophthalmitis after cataract surgery in an Asian population. We found eyes with silicone IOL and rupture of the posterior capsule were more likely to develop acute endophthalmitis than eyes with PMMA or acrylic IOL and with intact posterior capsule. The findings here suggest that risk factors for acute endophthalmitis in Asians are largely similar to Western populations.
